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518. | Mypar M.K. KooparHaIUSIBIK, KOCBITBICTAp XUMUSICHI OOUMBIHIIIA 2188
3epTXaHa/blK KypCTbl JficTeMesiK KaMTamachl3
eTyJeri OHIalH MaTepuafapAblH peJii
519. | Hypamuna A.K. Xumust cabarbIH/IA Oiim anyIiblIapAbIH 2192
(YHKLMOHA//IBIK CayaTThUIbIFbIH Ka/IbIITACThIPY
520. | [TapmanTatii K.E. XUMUSIHBI OKY 0apbIChIH/]a OKYIIIbUIAP/[bIH 63iH/IK ic- 2197
9pEeKeTiH O/apAblH WHTe/UIeKTya/lblK [aMYbIHbIH,
KYpaJsibl peTiH/le YbIMAACTBIDY
521.| IlepaexaHoBa A.A. | [lopinik  eciMzikTepzi  3epTrrey  bGapbIChbIiHAA 2202
CTyZleHTTepAiH 3epTTeyIIiIiK KY3BbIPETTIiJITiH
KAJIBITaCThIPY
522. | CapcenranmueBa A. | AKTyasbHbIe Ipo0/ieMbl B XUMHUECKOM 00pa3oBaHUN 2206
H. JJ/1s1 UH)KEHePHBIX CIeLMalbHOCTEeN U TpejjiaraeMble
peleHust
523. | Cepikbaii A.M. Mekren OKYLUbUIAPbIHBIH XUMMUSIFa 2209
KbI3bIFYLIBLIbIFbIH KaQ/IBbINTaCThIPYAbIH,  THIMAL
JKOJ1/1aphl
524.| Ce3abIk AT [Tonmumepsiep MeH ayblp MyHall KajAbIKTapblH 2213
KOJIZIAHbIM, OUTYMHBIH, KaCHeTTepiH XaKcapTy
525. | TammanoBa ’K.A. | XumusgHel  OkpiTysa STEM  TeXHOIOrUsiICbIH 2217
naijasany
526. | TobkaHoBa A.P. Mpic(IT) ramorenuarepi — aneTamuj, — KbILLKbLI 2222
JKyheci HeriziHle KOOpAWHALUS/ILIK KOCHIIbICTaPp:
CUHTe3[ley >kKoHe (M3MKa-XUMUSUIBIK, KacheTTepiH
3epTrey
527. | Typcoinami K. Kasipri mekrenTe «?KaHa 3arTap MmeH Marepuasgapzbl 2227
OHZIipy» 3/IEKTUBTI KypPChIH OKBITY: TaKipuOe >KoHe
HITHXKesIep
528. | Xamur A.K. PASS  ONLINE  nakpganana  orelppil  N- 2232
OeH30M/IMTUIIEPUVH TYbIHABLIAPBIHBIH, OUOTOTHUSUIBIK
OesiceHIiTiTiH O0/DKay
529. | [Ilanxosa XK.E., Lenrosnosanslk, copbeHTTep apKpLIbl IlApar 2237
Kanumonavxa MaTepHaslapblH COPOIIUSITBIK Ta3apTy/bl 3epTTeY
JLM.
530. | [lateikoBa A.T. WOLFRAM ALPHA >xacaH/ibl UHTeJ/IJIEKT KypaJlblH 2241
XUMUSIHBI OKBITY rpoLiecivje KOJIIaHy
MYMKIHZIKTepi
531. | Adil K.Y. Using the getcourse online platform for the unified 2245
national test in chemistry
532. | Bazhikova Z. Research of biologically active compounds from 2249
plants of the genus ACHILLEA L.

MATEMATUKA, MEXAHUKA 1 MATEMATNYECKOE MO/JIE/IMPOBAHUE

CEKIIUA 4.

IIOACEKIHSA 4.1 MATEMATHUKA




204. | Galeeva Dilara Investigation of the effect of variable viscosity on the | 2253
Rustemovna velocity of droplet motion in a planar channel
205. | Mukhutdinova Aygul | Flow of liquid with variable viscosity in a partially 2257
Ayratovna cooled channel with a cavity
206. Effective methods of data visualization and 2259
Melsova Alua statistical analysis
207. | Nurgali Nurmadi Concave function inequalities for accretive 2264
dissipative matrices of the T —measurable operators
208. | Onerkhaan A. The connection of h-amalgamation and joint 2268
continuation properties for h- inductive theories
209. On determinantal inequalities of T -measurable 2266
Sadvakassov Aidos operators
210. | AbcamaToBa Aus JuckpeTTi KajnbliaHraH Pucc norteHuuasnbiHbly | 2272
MaybinoBHa OCIeNTiH a/IMacThIpPybIHAH TybIH/@FaH KOHYCTapAbIH,
@3apa Oail/1aHBICHI
211. | Aiigoc A1ioy6i Hykcanabpl  auddepeHuuaniblk  TeHAeynepAid | 2273
JKaulMblIaHFaH LiewiMaepi
212. [ITenenmereH Ko3bHIMeHTTI 6ip auddepeHIMANIBI 2276
ANBOMDKAPOBa orepaTopAbIH KO q)eI](_ITiJIiK aCI/Il:;"l’"Li[ E—
Tomupuc AGaiiKpbI3bI PATOPARIH KOPP 5
213. ["apMoHUYeCcKWii aHa/IU3 Ha pUMepe MoJieTupoBaHust | 2279
AnbxaHoB Anausip KOJIeOaHMH 1]eH PO3HUYHBIX TOBApOB B PecmyOsirike K
Maparosuu asaxcraH
214. | barbIMKbI3bl barbDkaH | OJIJTMC peOsIOTUSICbIHA HeTi3Zie/iTeH ChI3BIKThI emec | 2284

nuddepeHIManablK TeHZey/lepAiH, aHa/JIUTHUKaJbIK
JKOHE CaH/IbIK LeLlimMaepi




215. | bakpiTkaHoBa ['ynHa3 | Koraprbl ko3¢ duIMeHTi  miekcisfikte  Hesre | 2286
Hyp6onKpI3bI YMTBUIATBIH YLLIIHII PeTTi TeHAey/iH, [eliMAIir
216. | banarasuHoBa AiibiM | [Iuckperti canmakTel seber  KeHicrikrepiHzeri | 2288
MypaTtoBHa JWCKDPeTTi caaMaKTbl MaKCUMaJbl Xapy-JTUTTABY]
oreparops! Typasbl
217. | I'ymapoBa Anus Iuckpetti Prcc moreHIuanbiHbIH Keiibip kacuertepi | 2289
bankeibekoBHa
218. | Ecenanbl Anmac Ke3nelicok rpadTap TeOpUSIChIHBIH, | 2292
5 arnmnpoKCAMaLUsisiapbl
219. | XKongacora CeiMOar Mogynu raKocTi U Ko3puiiueHTsI psigoB @ypbe 2293
6 | ’KanOynaroBHa
220. | UcenoBa A.A., AtiHbIMasbl KO3 GUIMEHTTI ChI3BIKTBI eMec Oroprep | 2296
7 | barbIMKbI3bI b. TeHJieyi YIIiH KOWblIFaH
OacTanKpI-IIeTTIK eCenTiH, MeiMIiIiri
221. | KaiipaTkpi3bl ATHYD CanvakTeik ~ CobOoseB  KeHictirinme — gepbec | 2297
8 TYBIH/bUIbI
JIUCTIEPCUSUTBIK TeH Iey/iH OefChI3bIK TericTiri
222. | CepuMmbetoBa AKHHET | BecoBasi orjeHKa /Jisi OJHOTO Kjlacca KBa3winHerHbIX | 2300
9 | MyparTKbI3bl JMCKPeTHBIX OIlepaTopoB
223. | CmarynoBa MapykaH YHipTKi orepaTopbIHbIH, S CaHAAphI 2302
0 | TosmeyrasuHoBHa
224. | YrenbepreHoBa Auzia | MaremaTuKa/blK, CTaTHUCTUKA oficTepi HerisiHzgeri | 2304
1 | EpbosnKbi3bi ¥BT HaTwKesepi MeH yaKbIT apachbIHaFbl OaiiaHbIC



https://edu.enu.kz/template.html#/cfw_student_final_work/125132/2
https://edu.enu.kz/template.html#/cfw_student_final_work/125132/2

225. | Xaneikbepren Hagusip | ViHTeprionisitioHHas  Teopema  MapiuHkeBuua- | 2307
1 KanbmepoHa s AUCKPeTHOrO  IMPOCTPAHCTBA
JlopeHuia
226. | HaskoBa Asysibl MaremaTuKabIK, CTaTHUCTHKA ajicrepin | 2309
2 | JayneTkpI3sl JKaparbUIbICTaHy FhUIBIMApbIHZA KOJIIaHy
IMOACEKIINSA 4.2 MEXAHUKA
227 Galeeva Dilara Investigation of the effect of variable viscosity on | 2316
1 | Rustemovna the velocity of droplet motion in a planar channel
228, Mukhutdinova Aygul Flow of liquid with variable viscosity in a | 2319
2 | Ayratovna partially cooled channel with a cavity
229, AbaubarraeBa Afiiia MareMarudeckoe MozeupoBaHue | 2322
3 | I'usarxaHoBHa pacripeziesieHye JlaBjieHue [I0BepXHOCTh Kpblila
230 AnmeicbaeB Hypagmin Opra  KAIBIKTBIKKA  apHa/FaH  yya-HblH | 2325
4 | KaHarysl, a3pOoJMHAMUKAJIBIK CHUITaTaMaslapblH MOZE/Ibey
MaxwmyTos TineykaH
Kanarysibl
231, ba3ap6aeB Tamupsan KoHeuHo-3/1€eMeHTHBIN aHa/m3 Hecywen | 2330
5 KOHCTPYKLIMU OypOBOI YCTaHOBKHU
232 JKaHbosaT OnuxaH Pacuer 51 aHaJus3 a’pojvHamuyeckux | 2334
6 | Kanaryiel XapaKTepUCTHUK aBTOMOOMTBHOTO Ky30Ba
233, JKanen Opinrasbl OMUYIbl | YpaH 6HAIpyJe >ep acThl IIaiMasnay oficiH | 2337
7 CaH/bIK MOJE/b/eY




234} XXymanbaeBa AibkaH UncneHHsld pacuyeT U CpaBHeHHe Mofesnel | 2341
8 | CepukoBHa TypOy/IeHTHOCTH rpu MOZe/TMPOBaHUA
TeryiooOMeHa B TeIJIO0OMeHHUKe
235, Kanmmackep Hyp6osar KabpIKiia  TyTiKiIem Kby — a/JMacTBIPFBIN | 2345
9 | Cepikybl KYOBIP/IapbIHAAFBI OeH3o0m MeH
CaNKbIHJATKBIIUTEIH, (CyZIbIH) aFblH DPeXUMJEpi
MeH IapaMeTpJiepiH aHbIKTay
236, KanimxkaH v, [ITaHCOpPFBIIT pOOOTTHIH, KYPBUILIMBIH >kK00as1ay 2348
0
Ep3ar Meip3axan
237/ KenxexaH barbipxan MogenvpoBanie Tmipoduis  Kpbina Omma B | 2352
11 | EpHaryibl, TineybaeBa 3aBUCHMOCTH aspo/ivHaMHUy4eCKUX
Apy»aH ’KoMapTKpI3bl XapaKTepUCTUK
238, Mapkoga Jloiira KomribtoTepHoe MozenvpoBaHue majeHus Kar | 2357
1 | BanepreBHa Ha TBepAY0 MOBEePXHOCTh B matlab
239, IlaknuH JleoHup, AHanv3 TpPUHLIUIIOB peryJjMpoBaHusl PeXUMoB | 2362
1 | CepreeBuu Pe30HaHCHbIX KosebaHui JIBYXMaCCHOM
BHUOPALIMOHHOW MaITUHbBI
240, PaxumbekoB Mciam Hukngik kKoopAWHAaTasbIK >Xyuenep yiuiH Payc | 2365
1 | EpnanoBuu 9/ICiH Ko/any
241 PycnaHoB beknyp Pa3pabotka KOHCTPYKLMU GaraxxHoii | 2369
1 | PycnanoBuu a3pOJIPOMHOU TeJIeXKKW M pacyeT Ha MPOYHOCTH
WX 37IeMEeHTOB
242} Tacran Mupac O3eH apHaCbiH Tasajay YIUIH TUAPOLMKIIOHALI | 2374
1 | HypbGonatysbl COPFBLIBI  KOH/BIPFbLIAPABIH, — [apameTpJiepiH
ecenrTey
243) TineybaeBa ApyxaH UucieHHOe MOJeIUpOBaHKWe TeYeHUs KULKOCTH | 2379
7 | )KomapTkpi3bl, KemkexaH | BOKPYT KO/IeOJTIOIIENCsl CTeHKH Ha MPOrpPaMHOM

Barbipxan EpHaTysibl

obecrieyeHNH ansys




244) TynbkubaeB YuHrHC Biusnue FPAaHUYHBIX yCJIOBUM Ha | 2382
8 | KyaHsbnibaeBuy, TeTVI0O0OMEHHBI  TpoLiecc B pacueTax
Kypmanosa /lnHapa Ter1I000MeHHUKOB
EcenraeBHa
245) Yarun [laHunin BiusiHue  ymapHoro — B3auMogzencTBusl  Ha | 2384
9 | MuxaiiyioBuy JVUHAaMHUKy  TODU30HTa/bHOW  JIByXMacCHOM
yAapHO-BUOPAIIMOHHOM T/IOIIA KU
INOACEKIINA 4.3 MATEMATUYECKOE MOJE/IMPOBAHUE
246. | Serikov Samat Optimazation of algorithms for fingerprint 2389
search and matching using clustering and
approximate nearest neighbor
247. | Abar [Jynar AKHHeTY/IbI Eitzenbepr mMozeniHiH KUpaTyIlibl TOAKBIH TUNTI | 2393
uiertimzepi
248. | AbapeiimoBa Aiirepum Can/iblK MOZlesib/iey 3iCTepiH KoJiiaHa OThIpbl, | 2396
3 | Ypuskusu CBI3BIKTBI eMeC OeJIIIeK CIIUH/IK JKyie YIIiH
JKaHa COJIMTOH LIelliM/IepiH a3ipsey
249. | AnaiinapoBa Mesngip CanZibIK, MOZe/ibIey/i KoilaHa OThIphIM, Kypzesi | 2400
4 | MaMbIpXaHKBbI3bI CBI3BIKTHI eMeC CITUHJIK Xylie KaydmaH-Okkep
TeH/eyi YIIiH [19/1 ONTUKAJIbIK COJIMTOH
KYPBUIbIMZAPBIH MOZe/Ib/ley
250. | AnteiHOek XK., AnvaxaH Yucnosasa yragaika 2402
5 | Ep., Acunmamertos b.,
Awmamxon II1., AkimxaH A.
251. | AckapoB A., Oye3xaH A., | Kayirnci3 Kynusice3s reHepaTophbl 2404
6 | FasusxaHos E., bakkanu
A., CeniTeHoBa b.
252. | Obinxan Ha3pim EcenTey TacisiiMeH ChI3BIKTBI eMec OeJiiek 2407
7 | EpKaHKpI3bI CIIUH/IK JKYWeepAiH JUHAMUKAJIbIK TeHAeyiHe

COJIMTOH/ABIK TOJKBIH KYPBLIBIMBIH KYPY




253. | BaiibaTtbipoB Mepxar Pa3paboTka BeO-TIpUIOKeHU I/ yueTa U 2410
8 | ManukoBuu CpaBHEHUS JOCTW>KEHUU CTY[J€eHTOB
254. | bakpitkaH /1., CrisimoBa A., | Random mMozysi Typabl 2412
9 | AumpanueBa A.,
BypkiT6aii A.
255. | baybek b., Hypxanosa A., | Lle3aps umdpsl Typasibl 2415
0 | AnemyxambeToBa A.,
Bbopanos H., berasbl b.
256. | bepkimbatii Mciam Bip comuToHABIK MOAeNbAIH AUCIIepCUsChI3 weri | 2419
1 | JKapackaHyJsibl TypaJibl
257. | Bucumbaer Pyctem HelipoceTeBoe MofieTMpoBaHue B 2421
2 | EpnanoBuy KOMIO3UL[MOHHBIX MaTepuaiax
258. | Eneyciz Akbebek MogenvipoBaHre BLIOPOCOB Y X CHIDKEHHS B 2426
3 | MypaT0OeKKbI3bI EHY
259. | Epra3sueBa ApvHa MogenvpoBaHue JUHAMUKHW Pa3BUTHS 2428
1 | lakipapkpi3bl Karuaratickoro BogoxpaHuiuiia u
TPOTHO3UPOBaHKUe C UCTO/Ib30BaHUEM
HCKYCCTBEHHOI'O MHTe/JIeKTa
260. | Epra3sl XKaHcas JKorapbl peTTi ChI3BIKTBI eMec >kyhenepzi | 2431
5 | HyprasbIKpI3bl OeKiTiNreH yaKpITTa OPHBIKTAHBIPY
261. | JKanbacoB A6arpaxum Kemkingepzi 3epTrey azicrepi 2436
6 | IunpayneroBUY
262. | JKanar6ek HypoOak, Vcronb30BaHue aJTOPUTMOB  MaIMHHOTO | 2441
7 | Hypnanysl o0y4eHus B TUKUTA/T MAPKETUHTe
263. | MckakoBa AjuHa BU/IKOKCOH KpUTepHiiiH /19pixaHa Ou3HeciHze 2444
8 | CepikKbI3bl MallMHa/bIK, OKBITY apKbL/Ibl KOJIJaHy
264. | Kaman JKatiHa DFS anroput™MiH Ko/aHy apkplibl rpadrapmeH | 2449
9 JKYMBIC iCTeyAiH TUIM/I aficTepi
265. | Koproxa Apait ChI3BIKTBI eMeC CITUH/IK TOJIKbIHAAP/bI 2451
2 | ApakkbI3bl MO/Ie/IbieY JKoHe AUHAMUKAJIbIK Taaaay
266. | Kimkene Xyiabi3 DEEPFAKE >xoHe >kacaHIbl UHTeJIJIEKT: 2454
1 | AcbinbOeKKbI3bI LU PJIBIK, MAaHUMY/ISLMSHBI MaTeMaTHUKaIbIK,
MOZie/Ib/iey JKoHe aHbIKTay dicTepi
267. | Metiipbek Kypanaii MetipamxaHa OU3HeCiH/eTi )KapHaMaJTbIK 2459
2 | AliIbIHOEKKBI3bI TUIMZITIKTIH, MaTeMaTHKasIbIK MOZeJTi
268. | Mykusatyisl Enaman Besuek petri TybiHAbLIEI KaMacca-Xoam 2462
3 TeH/leyi K9He OHBbIH, LIelliMepi




269. | Cepik Cabpip)kaH Bapuanusanbl ecenTey ecenrepisje 2466
4 | EpkiHybl (YHKI[MOHA/IBIK, SKCTPEMYM/IbI Ta0y YIIIiH
JKacaH/bl UHTEJUIeKT 3/iCTepiH KoyZaHy
270. | Cynranbekos JKaHzoc MaluvHabIK, OKbITY aJrTOPUTMZEDP] apKbL/IbI 2468
5 | Mycabekyibl JKBI/DKbIMaWTBIH MYJTIKTi Oaraay Typasbl
271. | Teneybek »Kibek [pacdrarel Lukzi isgey 2472
6 | EpOonKpI3bI
272. | Y3axbaeB Mmanranu Iambaap/ibl HAKTHI YaKbIT Me3eTiH/e 2475
7 | XaHrengu yibl MOJeJibey
INOACEKIINA 4.4
METOJUKA ITPEIIOJABAHUA MATEMATUKN
533. | Abaiiyiel Eckanar «OKBITY TUIMZIIITIH apTTHIPY YILIH [paKTUKabIK | 2479
MasMyHbl ~0ap TeOMeTpUSUIbIK  ecernTepzi
KO/IAaHYy»
534. | AbgupoBa Kamiuar | 7-9 cpIHBIN OKYLUIbLIAPBIHBIH FeOMeTpuUs II9HiHze | 2484
MaxamMbeTUSIPKbI3bl (OyHKLMOHANABIK CayaTThUIBIFBIH ~ apTTHIPY/bIH
MaHpbI3bl
535. | AbapaxmaHOBa JKymap | Maremarukanelk ~ 6imim  Gepyzeri  »kacauzbl | 2488
KabujoniakpI3bl WHTEJIJIeKT
536. | A6aynnaeBa AwmyHa | MaTeMmaTuKanblK —OiTikTepAi Ka/lbITacThIpy[a 2493
AcaHxaHOBHa «Tipey benrisiepin» YThIM/BI KOIaHY TaCiIAepi
537. | Apgibaii AsdynbiM | MareMaTrKa/ja KpUTHKAJIBIK OW/ayJbl JaMbITyFa 2496
TayOaiKpI3bI apHa/IraH KpeaTuBTi afjicTep
538. | AnmbbepTKpI3bI brbi Opta MeKkTenTe MaTeMaTUKaHbl T'YMaHHTAapJIbIK 2501
MoH/iepMeH 0OaiilaHbICThIPa OKBITY
539. | Amanbait Mepyeprt | Geogebra mnaiifjanaHy apKplibl TeOMeTpPUSIIbIK 2506
Ma/MKKBI3bI castyJsiapzpbl XXyprisy
540. | AMaHX0JI0Ba Axap | «(a + b)?2 xaHe a® — b* (GopMy/anapbIHbIH 2510
JacTaHKpI3bl reoMeTpUs/IbIK MaFrbIHaChI»
541. | Amanrenbauna ['yipgana | YarepiMi  TemMeH — OKyLUbUIapFa — apHasiFaH
MaTeMaTHKaHbl OKBbITyZla Keubip Tocingepai | 2514

TUIMZ] KOJIZ,aHy




542. | AtibocerH ['ym3us KpbITalgplH, ~ MaTeMaTHUKa/IbK  OIUMIIHAZA/IbIK
JlavbIHABIK >KyHeci >koHe KasakcTaH yiliH OHbIH | 2518
azicTemertik bettimaenyi

543. | AsimbepreHoBa AsiHa WHTerpauysi UCKycCTBa B cdepy TpernojaBaHus 9593

JKeHncoBHa MareMaTUuKu
544. | OngveBa Kynigeis | MaremMatvka T9HIH OKpBITyZa JambITa OKBITY 2505
O0iKaIbIPKbI3bI TeXHOJIOTHSICBIH TlaliJjaaHy

545. | bakeiT Epkanat MaTeMaTHKaJIbIK ecerirep apKblIbI 2531
OKYILLIbIJIap/bIH,

546. | bapsbibait AKHUET CabakTa OKyIIbUIap/blH, Oe/CeHiTIriH apTThIpy
YIIIiH JjaiiblH Chbi30a )KoHe Mogenbaep OodibiHIIa | 2533
TarcbIpMasiap/bl KoaHy

547. | barranoB CyHrar Kerpkakrap KumasapblH MeKTell TreoMeTpus 9537
KypChIH/Ia cajly 9fiicTeMeci

548. | baxagup AKTONKBIH | MeKTel OKyLIbUIapbIHbIH, OKYbIHBIH, TUIMZLIICIH

KorokaHKbI3bI apTTHIPY VIIIiH MaTeMaTHKa cabaFbIH/ja CHOXKETTIK | 2541
ecenrepi naiiianaHy

549. | beknayneroBa Tomupuc Maremaruka cabarbIH/a dlicTeMesliK
HycKaynapAel Ludpnaik dopMarta KonzgaHy | 2545
epexliiesiKTepi

550. | BopaHbaeB HypkacbiM | dakTop TOM )KaHe OHBIH, ZiepOec >KaFAainaphbl

S} Oait
CIfeH alyJibl, 2550
CeliT)xaHOBa AgaynbeiM
MapaskpI3bl
551. | OyticenbaeBa [Iyreina | MateMatvka  cabaFbiHZ@ ©Mip TkipubeciHe 2554
CamaTKpI3bl Heri3/ie/reH Tarcbipmasiap

552. | Epbonar ApyxaH MareMaTuKa cabarbIH/Ia 5-8 CBIHBITT
OKyllbl/IapblHA apHa/iFaH MoTIHJIK ecemnTepzi 9557
JKYHeJli TypZie TONTacTbIPYy ’K9He OnapAblH, TUIM/i
LIeITy KOAapbIH KapacThIpy

553. | Epumber Hana | Binim  camaceiH  OaranayAblH — XasIbIKapasiblK

Kaupranugpisbl 3epTTey/iepiHiH, MaTeMaTUKaJblK CayaTThUIbIK 2560
TarcblpMasiaphl OoMbIHIIIA OKYLLbLIap/bl
JlavbIHAAY
554. | EpmekbaeB A¥ijoc | Metonvka TiperojjaBaHusi MaTeMaTUKW /ISt
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Fig. 3. Effect of the main flow on the vortex of a thermoviscous liquid in a cavity h =5 cm at:
(b)) H=25cm, (b)) H=5cm
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V]IK 533.69
MATEMATHYECKOE MOJIEJIMPOBAHUE PACTIPE/IEJIEHUE JABJEHUE
MOBEPXHOCTbD KPBLIA

Aboubammaeea Annma I'uzamxanoena
abdibattaevaa@mail.ru
Cmyoenm «6B05405 — /Junamuka nonema u ynpasnenue 08udicenuem 1emameibHblX annapanmos
Mexanuxo-wamemamuueckuii paxyromema EHY um. JI. H. I'ymunesa, Acmana, Kazaxcman
Hayunwiii pyxosooumenv — k.¢h.-m.n. b. C. lllanabaesa

MonenrpoBaHue pacrpeaeneHus JaBIeHHs Ha TOBEPXHOCTH Kpblia SBISETCS BaXKHBIM 3TallOM
MIPY aHAJIKM3€ AdPOIUHAMHYECKHUX XapaKTEPUCTUK JIeTaTelbHbIX anmnapatoB. [Ipoduns kpeuia NACA
4412 — oauH W3 KJIIACCUYECKHX IPUMEPOB, HCIOIB3YEMBIX KaK B 00pa30BaTENbHBIX, TaK U B
MPUKIIAIHBIX HHKEHEPHBIX 3a1auax. OH 001agaeT yMepeHHOM KPUBU3HON U YMEPEHHOM TOJIINHON,
YTO JeNIaeT €ro MPUTOAHBIM JJIsl aHAJIM3a B LTUPOKOM JIMaIla30He YIJIOB aTaKy.

lenpto ngaHHONW pabOTBl CTANO TOCTPOCHHE YHUCICHHOW MOJENH, ONHCHIBAOIIEH
pacnpenenenue kodpduruenta nasnenus (Cp) BAOIb XOPABI KPbUIa MPU PA3THYHBIX YIJIaX aTaKu:
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2°,4°, 6°, 8° u 10°. IIpu 3TOM OTHEIBHO paccMarpuBaeTcsa nopeAaeHrue Cp HA BEpXHEW M HUKHEH
MOBEPXHOCTAX Tpodmis. Pacuérsl mMpoBOAsTCS Ha OCHOBE YHPOIIEHHBIX MPUOIMKEHUH Teopuu
TOHKOT'0 MPO(UIIsL, yTOUHEHHBIX C YYETOM TOJIIMHBL, U CPABHUBAIOTCS C SMIUPUYECKUMU JITAHHBIMH,
nostyueHHbIMHM B XFOIL 1 1pyrux ncTouHukax.

B nannoii pabore Obl1a B3siTa TaKUe MapaMeTphl:

[Tapamerpsl OO6o3HaueH | 3nauenune | Em.ums.
ue

JnuHa xopabl c 1 M

MakcumanbHas f 0.04 M

KpUBHU3HA

[TonoxeHne KpUBU3HBI p 04 M

MaxkcumainbHas t 0.12 M

TOJIIIMHA

CKopocTh BO3JYILIHOTO Vo 43 m/c

IOTOKA

[TnoTHOCTH BO3/YyXa p 1.225 Kr/m3

BsizkocTh Bo3nyxa w 1.7894* [Ta*c
1075

Uucno Maxa M 0.13

Tabnuna 1. 3HaueHus mapameTpoB

B nepByto odepenp, nepes BHINOIHEHHEM OCHOBHOTO pacdyéra Ko3()pPUIMEHTOB TaBJiIeHMUS,
Obul mpou3BeNEH pacyér umciaa PeliHoabaca — OJHOrO W3 KIIOYEBBIX MapaMeTpoB,
XapaKTepU3yIOIIUX pEeXUM OOTeKaHus MNpoduisi BO3AYIIHBIM MOTOKOM. Yucio PeitHonbaca
MO3BOJISIET ONPENEINTD, Oy/IET JIU TeUCHHE JJAMHHAPHBIM, NEPEeX0IHbIM UIH TYPOYyJeHTHBIM, UTO

HAIMpsAMYIO BJIUACT HA PACTIPCACIICHHUEC JaBJICHHUA U CUJIBI COITPOTHBIICHUA.

o o Voo C
Yucno PeliHonbaca onpeaensercs mo cieayromen popmyne: R, = £ ;°

Eciu, nojcTapiss 3Ha4eHus B GopMmyily, noaydaem: 2.94%10°,

Takum o6pazom, 3HaueHUE yncia PeliHompaca cocTaBisieT MpuOIM3UTENBHO 2.94 MUJUTHOHA,
YTO CBUJETENBCTBYET O TYpOYJIEHTHOM peXHMe OOTeKaHUs. JTO BaKHO YUYMTHIBATh NMPH BbIOOpE
MOJIETIM U METOJIOB pacuéTa, a TakXKe NP aHaJM3€ pacHpelesieHUs NaBJeHHUS Ha MOBEPXHOCTU
npouIs.

Tenepp HyXHO ONpENENIUTh  TeoMeTpuyeckyro (opmy mnpoduis, koropas 3amaércs
AQHAJIMTUYECKU C HCIIOJIb30BAHUEM CTaHAAPTHBIX (OpPMYJ AJs TOJIIMUHBI U CpelHEH JIMHUU. DTU
MapaMeTpbl UTPaAIOT KIFOYEBYIO POJIb B JaJIbHEHIIIEM MOIETUPOBAHUH PACIIpEeIeTICHHS TaBICHHUSI.

®opmyna TonmuHbl npoduns. TonmmHa TpoduIs PacCYUTHIBAETCS MO YHHUBEPCATbHON
dhopmyne, xapakTepHO# i yeThIpéXx3HauHbIX npoduieit NACA:

Ye = =5 (0,2969vx — 0,1260x — 0,3516x + 0,2843x° — 0,1015x*),

rae, ¥ (x) — momoBHUHA TOJIIUHEI IPOQUISL B TOUKE X,
t= 0.12-makcuManbHast OTHOCUTENbHAS TOIIIMHA TPOQHIIS,
X-KoopauHaTta B0k Xopabl (oT 0 o 1).
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Orta (opmyna omuceiBaeT (GopMy KaK BEpXHEW, TaK W HUKHEH TOBEPXHOCTH MPOGUIIs,
CUMMETPUYHO OTHOCUTENIBHO CPEAHEN JTMHUM.

@®opmyna cpenneil nuHuu. CpefHsiss JUHUS — OTO KpUBas, COCAMHSIONIAS TOYKH,
HaXOJAIINECs MTOCepEeINHE MEXTy BepXHel u HIbKHEeH nmoBepxHocTsamu. s npoduiss NACA 4412
(c MakcuManbHBIM OTKJIOHEHUEM 4% Ha pacctosiHnuu 40% ot nepenHeit kpomkn) e€ hopma 3agaéres
0 KyCOYHO-33JaHHON (YHKITHH:

m 2
— (2px — x°) ecmux <p
ye(x) = m
5 [(1 = 2p) + 2px — x?]
(1-p)?
rae, m=0.04 — makcuManbHast KpUBU3HA CPETHEH JTHMHUH,
p=0.04- monoxxeHne MakKCUMaJIbHOW KPUBU3HBI IO XOPJIE,
X- KoopauHaTa 1o xopae, 0<x< 10.
Pacuet xoaddunmeHTa naBneHus
OcnoBHas nesb paboTel — BhMUCIEHHE KOdQdunrenTa napaenus C, Ha BEPXHEH M HIDKHEH
MOBEPXHOCTAX KpbUia. KoaduimeHT napneHus mokasplBaeT, HACKOJIBKO JaBIEHUE OTIMYAETCS OT
CTaTUYECKOTO JIABJICHUS BAAJIH OT KpbLIA.
Jlns pacdera HMCMONB30BAIUCH YHPOIIEHHBIE (OpMYIbI A KoddduiMeHTa TaBiIeHUs Ha
BEPXHEN U HUKHEUN MOBEPXHOCTSIX:

eciix > p

2
Jis Bepxueii moBepxuoctu:C, =1 — (1 + ey % - a)

dx
y dyc Ve 2
Jis nknen nogepxuoctu: €, =1 — (1 —=-———-=—a
dx x
d .
rae, —dj; = - 3TO MPOUM3BOAHAS CPEIAHEH JIHHUU TPOQHISL, KOTOpAs MOKa3bIBACT KPHUBU3HY

npodus.

Pacnipenenenue koddduineHTa naBieHUe: A KaKJIOTO yIia aTakd ObUTM BBIYMCIICHBI
K03 HUIMEHTBI JaBICHUS [T pa3InYHBIX TOYEK XOpAbl Kpbuia (Hampumep, X/c=0.1,0.3,0.5,0.7,1.0).
Teneps naBaiiTe MOACTaBUM 3HaUCHHE U HalieM KOO PHUIMEHT JaBJIeHUE ITPU PA3HbIX YIJIaX aTakKu:

xlc | a=2" a=4’ a=6 a=8’ a=10’

B/H B/H B/H B/H B/H
0.1 -1.507/0.880 -1.398/0.903 | -1.291/0.923 | -1.186/0.941 -1.084/0.957
0.3 -0.477/0.489 -0.393/0.537 | -0.312/0.584 | -0.233/0.628 -0.157/0.669
0.5 -0.100/0.223 -0.028/0.283 | 0.042/0.341 0.109/0.397 0.173/0.450
0.7 0.096/0.041 0.161/0.108 0.224/0.173 0.284/0.235 0.342/0.295
1.0 0.306/-0.204 0.363/-0.128 | 0.418/-0.055 | 0.519/0.015 0.519/0.083

Tabnuna 2. 3nadenus ko3 puiMeHTa AaBIeHus NPy pa3HbIX yIia aTaku

Ha ocHOBe naHHBIX TaOIUIIBI MOYKHO C/IENIAaTh CIEAYIOIINE BHIBOIBI:

Bepxnsist moBepxHocThb: bimke k nmepenneit kpomke (x/c = 0.1) moTok yckopsiercs, co3iaBas
HHU3KO€ JaBlicHue, 10dToMy (potpuraresed. [lo Mepe npoaBuKeHUs K 3a[HEM YaCTH KpbUIA M C
YBEJIMUCHUEM YIJIa aTaKW, NaBJICHHE pacTeT, U (), CTAHOBHUTCA MEHEE OTPHIATENILHBIM, YTO
IMOKAa3bIBACT CHUXKCHUEC YCKOPCHU ITOTOKA.

Huxusist moBepxHOCTh: () HA HWKHEH MOBEPXHOCTH BCErJa MOJOKUTENBHBIA M PACTET C
YBCIIMUCHUEM YyTJIa aTaKH. 39T10 TFOBOPHUT O MOBBINICHUW OABJICHUA Ha HIDKHEN 4JacTH Kpbli1a, 4TO
CIIOCOOCTBYET YBEJIIMYCHUIO MOIBEMHOM CHITBI.

Taxum o0pa3omM, B Hauasle Ha IIEpEIHEHN YacTu KpbUIa IOTOK YCKOPSAETCs, a JaBJICHUE Ma/1aeT,
a OirKe K 3a/iHell KpOMKe JJaBJIeHHE PacTeT, TaK Kak MOTOK 3aMe IIeTCs.

Haxoxxnenue koaduunenTa qaBieHne Ha pa3HbIX y4acTKaX Kpblia BaKeH JUIsl TOHUMaHUs
AOPOAUHAMHUYCCKOI0 IMOBCACHUSA HpO(bI/IJISI. On nomoraer OICHUTL PaCHpCACICHUC OAaBJICHUA Ha
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BEPXHEW M HIDKHEH MOBEPXHOCTSIX KpbUIa, YTO HEMOCPEICTBEHHO BIMSET HA MOJBEMHYIO CUIY U
yCTOMYMBOCTh camosiera. Ha nepenHeil yactu Kpblia AaBJI€HUE HU3KOE U3-3a YCKOPEHUS MOTOKA, a
HAa 33/IHEeH 4aCTH — BBICOKOE M3-3a 3aMe]JICHUS TOTOKA. DTO 3HAHKUE BaXKHO JIJIsl aHaJIM3a MEXaHU3Ma
OTpBIBA TOTOKA W ONTHUMH3AIUU adPOAMHAMHUYECKUX XAPAKTEPUCTHK, YTO TMO3BOJIACT YIYYIIUTH
3¢ (HeKTUBHOCTH KPbLIa, CHU3UTh COIIPOTUBIICHUE U U30€kKaTh MPOOJIeM C TOTepei MO IbEMHON CHUITBI.

CHHCOK UCNO0JIBL30BAHHBIX HCTOYHHKOB
1. Anderson, J. D. (2010). Fundamentals of Aerodynamics (5th ed., pp. 215-245). McGraw-Hill
Education.
2. Kermode, A. C. (2003). Mechanics of Flight (9th ed., pp. 102-130). Pearson Education.
3. Bansal, R. K. (2010). A Textbook of Fluid Mechanics and Hydraulic Machines (9th ed.). Laxmi
Publications.

4. Anderson, J. D. (1999). Aircraft Performance and Design. McGraw-Hill Education.
5. Anderson, J. D. (2015). Introduction to Flight (8th ed.). McGraw-Hill Education.
O0X 629.7.05
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Acmana, Kazaxcman

Acmana AT Yuusepcumemi?

Founvimu scemexwi — Kacabexos Maxmym Hnvscosuu

¥Ymkpiice3 yury anmnaparrapbl (¥ ¥A) 3aMaHayy aBUAlMSIHBIH aXXKbIpaMac OestiriHe aiHablI,
OCKepH, a3aMaTThIK JKOHE FRUIBIMHA MaKcaTTap/a KeHiHeH KOJIIaHbUTy1a. Ocipece, OpTa KallbIKThIKKA
apHanraH Y¥Y¥A Typal canamapAa TUHIMIUITIH Jonenjaen kenedl. MyHmail ammapartapablg
a’pO/IMHaMUKAJIBIK CHUIIaTTaMallapblH 3€pTTEy OJIapIbIH YIIy KayIICI3IIrT MEH SHEeprusl TUIMIUIITIH
apTTBIPYFa, COH/Iai-aK OacKapy >KyhenepiH oHTalIaHIbIpyFa MYMKIHJIK Oepei.

¥YA-HbIH a3poIMHAMHKAJIBIK KaCHETTEPIH Taiaay YIniH caHibslKk Mozenbaey (CFD-tanmay)
KOHE KOMIIBIOTEPJIIK BHM3yallM3alusl OMICTepl KEHIHEH KoJJaHbuIagbl. byn onictep KemeriMeH
ammapar aiHaJachIHIAFbl aya aFbIHBIHBIH ~ KO3FAIBICHIH  3epTTeyre, KoTepy Kyl MeH
a’pOIMHAMUKAJIBIK KEJepriHi ecenTeyre KoHe YIIy Ke3iHJerl aFbIHHBIH TYPaKThUIBIFbIH Oaraiayra
oomanet [1,2].

XKymbic 6apbICBIHIA SPTYPIIl YIIY PEXUMIEPIHJIE alnapaTKa dcep eTeTiH a3pOoJMHAMUKAIIBIK
KYIITEp MEH MOMEHTTEp aHBIKTAIIbl. AJBIHFAH HOTIKeIep ¥ YA-HBIH a’pOIUHAMHUKAIBIK
TUIMAUIITIH apTTBIPY JKOHE KYPBUIBIMIBIK HapaMeTpiiepiH OHTAMIaHABIPY YIIiH MaiigaJaHbuTybl
MYMKIH.

¥YYA-HbIH adpoAMHAMHUKANBIK CHUIATTaMaJlapblH 3€pTTEY OJIApJBIH YIIy THIMALUIITIH
apTThIpy/la, TYPAKTBUIBIFBIH KaMTaMachl3 €Ty/A€ >KOHE MAaHEBpJIIK KaOUIeTTepiH jKakcapTyna
MaHbI3bl peil aTKapaibl. ¥ ¥ A-HbIH KOHCTPYKLHMSCHIH OHTAWIAHIBIPY YIIIH a3pOAMHAMHUKAIBIK
MOJIETIb/ICY SIICTEPIH KOJIJaHy apKbUIbl KaHAaT NpouiaepiHiH, malybll OYpBIITAPbIHBIH KOHE
a’pOJMHAMUKAJIBIK KOA(PUIMEHTTEpAIH e3apa OaillaHbICBIH 3epTTey KaxkeT. byn Oemimue 6i3
TeOMETPHSUIBIK MOJENbJACY, a’3pOJUHAMUKAIBIK MapaMeTpiepil ecenrtey, KaHaT HpoQuiaepiH
CaJIBICTBIPY JKSHE YIIIY CUIIATTaMalIapblH Taj/1ay HOTHKEIEPIH YChIHAMBI3.

KanatteiH reoMmerpusiblk KypbUibiMbl CAD OarmapiamachlHaa JKacajaabl KOHE OHBIH
a’pOJMHAMUKAJIBIK THIMIUTIrT OaraimaHabpl. Bya KypbUIbIM YIIAKTBHIH a3pOAMHAMHUKAIBIK KeIepriciH
azalTyra >KOHE VIIY KAIIBIKTBIFBIH apTThIpyFa MYMKIHIIK Oepeni. KaHaTThIH a’poarHaAMUKAIIBIK
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